Validation of reference genes in human testis and ejaculate.
Beta-actin (ACTB), glyceraldehyde-3-phosphate-dehydrogenase (GAPD), Heat Shock Protein 1, beta (HSPCB) and Adenosine Triphosphate subunit 5 beta (ATP5B) with distinct functional characteristics and expression patterns were investigated as suitable references for gene expression studies. We determined the expression stability of the four reference genes in ejaculates, cryopreserved as well as fixed and paraffin-embedded testicular tissue (from fertile and subfertile men) applying real-time qRT-PCR and statistical analysis. The mean gene expressions (mean Ct value) were compared for each gene between the fertile and subfertile donors by using the Wilcoxon-Mann-Whitney test. We did not observe significant statistical differences between variability of genes. To detect random effects, we used the two-way analysis of variance with a hierarchical model. The results show no significant statistical differences between proband and repetition within the probands. Taken together, we concluded that ACTB, GAPD, HSPCB and ATP5B have a variable expression within these samples, but this variability is not statistically significant. This finding demonstrated that all these genes could be appropriated for further studies on gene expression in ejaculate and testis tissue. Therefore, the selection of the suitable reference genes is highly specific for a particular experimental model and validation for each situation, on an individual basis, is a crucial requirement.